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ABSTRACT 

In this research the author defines critical thinking as the set of skills and dispositions which enable one to solve 
problems logically and to attempt to reflect autonomously by means of Metacognitive regulation on one's own  
problem-solving processes. In order to develop their critical thinking, it is important for students to be able to use this 

rubric and assess themselves. The author focuses on providing Metacognitive regulation to help with self-assessment. 
Metacognitive regulation consist of two aspects: a critical thinking rubric as criterion and evidence of the  
problem-solving process. Comparison of achievement levels in the above critical thinking rubric, and content analysis of 
the reasons for a particular level of achievement in critical thinking, suggest that Metacognitive regulation with this 
critical thinking rubric as the criterion, and evidence of the problem-solving process, could enhance students' critical 
thinking ability. 
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1. INTRODUCTION 

The development of students’ ability to work together to solve problems is an important factor in education. 

The ATCS21 (Assessing and Teaching 21st Century Skills) Project proposes ways of thinking; tools for 

working; ways of working; and ways of living in the world as the skills needed for the 21st century.  

According to ATCS21, critical thinking is one aspect of ways of thinking. A number of researchers such as 

Dewey (1910), Glaser (1941), and Ennis (1985) define critical thinking as reflective and logical thinking. The 

Association of American Colleges and Universities（AACU） defines critical thinking as a habit of mind 

characterized by the comprehensive exploration of issues, ideas, artifacts, and events before accepting or 
formulating an opinion or conclusion. 

In this research the author defines critical thinking as the set of skills and dispositions which enable one to 

solve problems logically and to attempt to reflect autonomously by means of Metacognitive regulation on 

one's own problem-solving processes.  Metacognitive regulation is the regulation of cognition and learning 

experiences through a set of activities that help people control their learning (Flavell, 1979). AACU also 

provides a rubric known as a value rubric as a critical thinking assessment tool. In order to develop their 

critical thinking, it is important for students to be able to use this rubric and assess themselves.   

The author focuses on providing Metacognitive regulation to help with self-assessment. The important 

thing is reflection based on evidence of the problem-solving process. The critical thinking rubric, while a 

useful criterion, is not in itself enough. Metacognitive regulation consist of two aspects: a critical thinking 

rubric as criterion and evidence of the problem-solving process. Metacognitive regulation with a critical 
thinking rubric as criterion and evidence of the problem-solving process would enhance students’ critical 

thinking. The purpose of this study is to identify the effectiveness of such Metacognitive regulation. 
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2. METHOD 

24 university students took part in the study. Cooperative problem-solving methods such as the  

knowledge-constructive jigsaw method were selected as materials.  The research project consisted of the 

knowledge-constructive jigsaw method and Metacognitive regulation. In order to evaluate the results, the 

lesson was carried out twice.   

2.1 Knowledge-Constructive Jigsaw Method  

In the first term, students held a discussion on the subject of introducing non-Japanese workers into Japan. 

Four types of different information were provided separately: depopulation in Japanese society; 

disadvantages and difficulties of employing non-Japanese workers; an overseas case study; and trends among 

non-Japanese workers in selecting an employment destination. After reading these different types of 

information individually, the students discussed the following topic: “Should Japan bring in more foreign 

workers?”  

2.2 Metacognitive Regulation  

The entire discussion was audio- recorded and a lesson protocol was developed to be used in subsequent 

Metacognitive regulation and reflection. Several studies exist on critical thinking rubrics (Griffin, et.al 2012, 

Beyer 1985, Miyake 2014, VALUE project). On the basis of these studies, students were asked to carry out 

self-assessment using the following critical thinking rubric(Gotoh2006;2011) 
 

 I pay attention to the information source (who wrote it).  

 I pay attention to the information destination (who reads it).   

 I pay attention to the information purpose (agenda).   

 I  assume information from an opposing point of view.   

 I pay attention to information period (when it was produced).  

 I pay attention to inconsistencies and missing information. 

 I pay attention to gaps in the argument.    

 If necessary, I reserve judgment.   

 If necessary, I make a conditional judgment.   

 
Self-assessment was carried out while listening to the audio recording of the discussion and reading the 

lesson protocol. Students were asked to self-assess their critical thinking ability on three levels: achieved, 

partly achieved,  failed.  They were also asked to note their reasons for assigning these levels.  

In the second term, students discussed the introduction of English lessons in Japanese elementary schools.  

Four types of different information were provided:  trends in elementary school English education overseas; 

parents' opinion; case study of an English learner; and relationship between language and culture. 

Self-assessment was carried out using the above critical thinking rubric.    

3. RESULT 

3.1 Comparison of Achievement Levels in Critical Thinking Rubric  

In order to compare achievement levels in the critical thinking rubric during the first and second terms, the 

following scores were awarded:  achieved (3points), partly achieved (2points), failed (1point). 

Figure 1 shows a comparison of achievement levels in the critical thinking rubric. 
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T-test (paired) results show a significant difference in eight items between the first and second terms. I 

pay attention to the information source (who wrote it), I pay attention to the information destination (who 

reads it), I pay attention to the information purpose (agenda), I assume information from an opposing point of 

view,  I pay attention to information period (when it was produced), I pay attention to inconsistencies and 
missing information and I pay attention to gaps in the argument.    

 

1 1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3

I pay attention to the information 
source (who wrote it). **

I pay attention to the information
destination (who reads it). **

I pay attention to the information
purpose (agenda). **

I  assume information from an
opposing point of view.**

I pay attention to information 
period (when it was produced).**

I pay attention to inconsistencies 
and missing information.**

 I pay attention to gaps in the
argument.**

If necessary, I reserve judgment. 
*

If necessary, I make a conditional 
judgment. 

Pre

Post

 
*p<.05, ** p<.01 

Figure 1. Comparison of Achievement Levels In Critical Thinking Rubric 

3.2 Contents Analysis of Reasons for Different Levels of Achievement in 

Critical Thinking   

In the first term, the reasons mentioned in self-assessment concerned a lack of awareness of critical thinking.   

Thanks to Metacognitive regulation, students realized that they do not pay attention to the reliability of 

information.  Some students wrote “I trusted the information completely and was not suspicious about it.” I 

tried to make a judgment based only on the given information, and did not consider the information agenda.”  

In the second term, the reasons for self-assessment concerned the fact that students had acquired critical 

thinking ability.  Some students wrote “I paid attention to whether or not there was information other than the 

information I had obtained, and also to the agenda of the information.”“If necessary, I was able to reserve 

judgment.” 
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4. CONCLUSION 

Comparison of achievement levels in the above critical thinking rubric, and content analysis of the reasons 

for a particular level of achievement in critical thinking, suggest that Metacognitive regulation with this 

critical thinking rubric as the criterion, and evidence of the problem-solving process, could enhance students' 

critical thinking ability. On the other hand, self-report isn't an objective assessment, and it's not clear whether 

the reporting is an accurate self-improvement assessment, or mere awareness with no change in meaningful 

behavior. It is important to compare students’ performance with self-report.In future, differences among 

individuals will also be taken into consideration. In particular, the difference in the problem-solving process 
between those who have an aptitude for critical thinking and those who do not, is not yet known. Using a 

critical thinking disposition scale, the author intends to extract two types of students and compare  

problem-solving processes, Metacognitive regulation and reflection, and self-assessment, between these two 

types. 

ACKNOWLEDGEMENT 

This work was supported by JSPS KAKENHI Grant Number 15K01020.  

REFERENCES 

Assessment & teaching of 21st  century skills 2015 21st  skills. http://www.atc21s.org/ 

Dewey,J.1933.How we think (Revised and expanded edition). MA: Houghton Mifflin Company. 

Ennis,R.H. 1985 A logical basis for measuring critical thinking skills. Educational Leadership, 43, 44-48 

Flavell, J.H. 1979. "Metacognition and cognitive monitoring. A new area of cognitive-development inquiry". American 
Psychologist 34 (10): 906–911.  

Gotoh,Y. 2015 Development of Critical Thinking Self-Assessment System using Wearable Device. Proceedings of 12th 
international Conference on Cognition and Exploratory Learning in Digital Age(CELDA2015), 387- 389 

Gotoh,Y. 2013 Visualization of Understanding of Media Characteristics Using Analytic Hierarchy Process. Computer 
Technology and Application, 4, 563-567  

Gotoh,Y. 2011 Development of Simple Critical Viewing Skills Scale on Web Browsing. Proceedings of International 
Conference for Media in Education,1-4 

Gotoh,Y. 2006 Structure and Development of Media Literacy. Niigata, Japan: Niigata University,Doctoral Thesis  

Graser, E.M. 1941 An experiment in the development of critical thinking. New York: Teachers College of Columbia 
University, Bureau of Publications. 

Ministry of education, culture, sports science and technology Japan 2015 Result of National Assessment of Information 
Utilization Ability in Japan. http://www.mext.go.jp/a_menu/shotou/zyouhou/1356188.htm 

The Association of American Colleges and Universities 2015 Critical thinking value rubric 
https://www.aacu.org/value/rubrics/critical-thinking 

 

 

 

 

ISBN: 978-989-8533-55-5  © 2016

356


	13th INTERNATIONAL CONFERENCE ON COGNITION AND EXPLORATORY LEARNING IN DIGITAL AGE (CELDA 2016 )
	COPYRIGHT 
	TABLE OF CONTENTS
	FOREWORD
	PROGRAM COMMITTEE
	KEYNOTE LECTURES
	FULL PAPERS 
	A SERVICE-LEARNING PROJECT USING CROWDFUNDING STRATEGY: STUDENTS’ EXPERIENCE AND REFLECTION
	TOWARDS A THEORY-BASED DESIGN FRAMEWORK FOR AN EFFECTIVE E-LEARNING COMPUTER PROGRAMMING COURSE 
	AN ONTOLOGY FOR LEARNING SERVICES ON THE SHOP FLOOR 
	THE IMPACT OF TECHNOLOGY INTEGRATION UPON COLLEGIATE PEDAGOGY FROM THE LENS OF MULTIPLE DISCIPLINES
	A LEARNING SUPPORT SYSTEM REGARDING MOTION TRIGGER FOR REPETITIVE MOTION HAVING  AN OPERATING INSTRUMENT 
	TASK-BASED ASSESSMENT OF STUDENTS’ COMPUTATIONAL THINKING SKILLS DEVELOPED THROUGH VISUAL PROGRAMMING OR TANGIBLE CODING ENVIRONMENTS  
	FRAMEWORK FOR INTELLIGENT TEACHING AND TRAINING SYSTEMS – A STUDY OF SYSTEMS 
	MOBILE DEVICE USAGE IN HIGHER EDUCATION 
	FEATURES STUDENTS REALLY EXPECT FROM LEARNING ANALYTICS 
	MUSIC TECHNOLOGY COMPETENCIES FOR EDUCATION: A PROPOSAL FOR A PEDAGOGICAL ARCHITECTURE FOR DISTANCE LEARNING 
	INCREASING STUDENTS’ SCIENCE WRITING SKILLS THROUGH A PBL SIMULATION
	THE EFFECT OF CHOOSING VERSUS RECEIVING FEEDBACK ON COLLEGE STUDENTS’ PERFORMANCE 
	THE IMPACT OF MIDDLE-SCHOOL STUDENTS’ FEEDBACK CHOICES AND PERFORMANCE ON THEIR FEEDBACK MEMORY 
	NUMERICAL ACUITY ENHANCEMENT IN KINDERGARTEN: HOW MUCH DOES MATERIAL PRESENTATION FORM MEAN? 
	A VIDEO GAME FOR LEARNING BRAIN EVOLUTION:  A RESOURCE OR A STRATEGY? 
	COMMUNICATION VULNERABILITY IN THE DIGITAL AGE: A MISSED CONCERN IN CONSTRUCTIVISM 
	ONLINE LEARNERS’ NAVIGATIONAL PATTERNS BASED ON DATA MINING IN TERMS OF LEARNING ACHIEVEMENT 
	AMAZED BY MAKING: HOW DO TEACHERS DESCRIBE THEIR PBL EXPERIENCE  
	GROUP WORK AND THE IMPACT, IF ANY, OF THE USE OF GOOGLE APPLICATIONS FOR EDUCATION 
	FRACTANGI: A TANGIBLE LEARNING ENVIRONMENT FOR LEARNING ABOUT FRACTIONS WITH AN INTERACTIVE NUMBER LINE 
	EVALUATION OF LEANING UNIT DESIGN WITH USE OF PAGE FLIP INFORMATION ANALYSIS 
	EINSTEIN’S RIDDLE AS A TOOL FOR PROFILING STUDENTS 
	EXPLORING STUDENTS’ E-LEARNING EFFECTIVENESS THROUGH THE USE OF LINE CHAT APPLICATION 
	FACTORS AFFECTING PERCEIVED SATISFACTION WITH FACEBOOK IN EDUCATION 
	INTERACTIVE VIDEO, TABLETS AND SELF-PACED LEARNING IN THE CLASSROOM: PRESERVICE TEACHERS PERCEPTIONS 
	COGNITIVE DESIGN FOR LEARNING: COGNITION AND EMOTION IN THE DESIGN PROCESS 
	INVESTIGATING THE POTENTIAL OF THE FLIPPED CLASSROOM MODEL IN K-12 MATHEMATICS TEACHING AND LEARNING 
	LEARNING ANALYTICS TO UNDERSTAND CULTURAL IMPACTS ON TECHNOLOGY ENHANCED LEARNING 
	WIDENING AND DEEPENING QUESTIONS IN WEB-BASED INVESTIGATIVE LEARNING 
	YEAR 9 STUDENT VOICES NEGOTIATING DIGITAL TOOLS AND SELF-REGULATED LEARNING STRATEGIES IN A BILINGUAL MANAGED LEARNING ENVIRONMENT 
	PURPOSEFUL EXPLORATORY LEARNING WITH VIDEO USING ANALYSIS CATEGORIES 
	BUILDING A LEARNING EXPERIENCE: WHAT DO LEARNERS’ ONLINE INTERACTION DATA IMPLY? 
	RULES FOR ADAPTIVE LEARNING AND  ASSISTANCE ON THE SHOP FLOOR 
	PARTICIPATION AND ACHIEVEMENT IN ENTERPRISE MOOCS FOR PROFESSIONAL LEARNING 

	SHORT PAPERS
	CONNECTIVIST COMMUNICATION NETWORKS 
	LEARNING AND SKILLS DEVELOPMENT IN A VIRTUAL CLASS OF EDUCOMMUNICATION BASED ON EDUCATIONAL PROPOSALS AND INTERACTIONS 
	THE RELATIONSHIP AMONG ICT SKILLS, TRADITIONAL READING SKILLS AND ONLINE READING ABILITY 
	TOWARDS CONCEPT UNDERSTANDING RELYING ON CONCEPTUALISATION IN CONSTRUCTIVIST  LEARNING 
	E-LEARNING IN CHEMISTRY EDUCATION:  SELF-REGULATED LEARNING IN A VIRTUAL CLASSROOM 
	RELATIONSHIP OF MOBILE LEARNING READINESS TO TEACHER PROFICIENCY IN CLASSROOM TECHNOLOGY INTEGRATION  
	HUMAN COMPUTER INTERACTION (HCI) AND INTERNET RESIDENCY: IMPLICATIONS FOR BOTH PERSONAL LIFE AND TEACHING/LEARNING 
	A PORTFOLIO FOR OPTIMAL COLLABORATION OF HUMAN AND CYBER PHYSICAL PRODUCTION  SYSTEMS IN PROBLEM-SOLVING  
	INNOVATIVE COLLABORATIVE LEARNING STRATEGIES FOR INTEGRATED INTERACTIVE E-LEARNING IN THE 21ST CENTURY   
	EDUCATIONAL CRITERIA FOR EVALUATING  SIMPLE CLASS DIAGRAMS MADE BY NOVICES  FOR CONCEPTUAL MODELING 
	DIGITAL NATIVES AND DIGITAL DIVIDE: ANALYSING PERSPECTIVE FOR EMERGING PEDAGOGY 
	E-LEARNING SYSTEM USING SEGMENTATION-BASED MR TECHNIQUE FOR LEARNING CIRCUIT CONSTRUCTION 
	STUDENTS’ GOOGLE DRIVE INTENDED USAGE:  A CASE STUDY OF MATHEMATICS COURSES IN BANGKOK UNIVERSITY 
	AN EMPIRICAL STUDY ON THE IMPACT OF SELF-REGULATION AND COMPULSIVITY TOWARDS SMARTPHONE ADDICTION OF UNIVERSITY STUDENTS  
	ADAPTIVE GAME BASED LEARNING USING BRAIN MEASURES FOR ATTENTION – SOME EXPLORATIONS 
	EVALUATION OF THE COURSE OF THE FLIGHT SIMULATORS FROM THE PERSPECTIVE OF STUDENTS AND UNIVERSITY TEACHERS
	DEVELOPMENT OF CRITICAL THINKING WITH METACOGNITIVE REGULATION 
	ENACTING STEM EDUCATION FOR DIGITAL AGE LEARNERS: THE MAKER MOVEMENT GOES TO SCHOOL
	NEW SCENARIOS FOR AUDIENCE RESPONSE SYSTEMS IN UNIVERSITY LECTURES
	ACADEMIC RETENTION: RESULTS FROM A STUDY IN AN ITALIAN UNIVERSITY COURSE  
	LEARNING HOW TO WRITE AN ACADEMIC TEXT: THE EFFECT OF INSTRUCTIONAL METHOD AND REFLECTION ON TEXT QUALITY 

	REFLECTION PAPERS
	TEACHERS’ ATTITUDE TOWARDS ICT USE IN SECONDARY SCHOOLS:  A SCALE DEVELOPMENT STUDY 
	INVENTING THE INVENTED FOR STEM UNDERSTANDING 

	AUTHOR INDEX 



